NITROGEN COMPOUNDS
The second column represents the volume of NO found in 100 volumes of air, which have been
exposed to the temperature indicated in the first column. The third column represents the amount
of NO which should have been found as calculated from the law of mass action and the heat
of formation.
It will be seen from this that the reversible reaction, N24-Oo^II_2NO, is very incomplete,
only a small but definite amount of NO beinj* produced, the quantity, however, increasing as the
temperature rises, a very large quantity of NO being found above 3,000° C. Now Nernst and
Jellinek showed that the equilibrium, No-t-Q.j" y 2NQT is almost immediately established (in a
fraction of a second) at temperatures over 2,500°, but below this an appreciable time is required
to establish equilibrium, hours being required below 1,500°.
This is clear from the following table, compile i from Jellinek's results (Zeit. anorg. Client. y
1906, 49, 229) :—

Absolute
Temperature. 
Time of Formation of Half
the Possible Concentration
of NO from Air. 
i, 000° 
81.62 years 

1,500" 
1.26 days 

1,900° 
2.08 mins. 

2, IOO° 
5.06 sees. 

2,500" 
i. 06 x io~2 sees. 

2,900° 
3.45 x io~5 sees. 

Consequently, the decomposition of NO into No and O.j proceeds so slowly that its isolation is
possible in appreciable quantities, if the cooling to below 1,500° C. is carried out rapidly enough.
To make this clear to the technical student, we will suppose that (according to Nernst results
above tabulated) air is exposed to a temperature of 3,000° C. Then in 100 vols. of this air will be
found 5.3 vols. of NO, and this equilibrium will be established in the fraction of a second. Let now
this loo vols. at 3,000° C. of air be suddenly cooled to say 1,500° C. Then, according to the
equilibrium conditions tabulated by Nernst in the above table, the 5 per cent, of NO in the 100
vols. of air will gradually decrease, according to the equation, 2NQ ^ '"^"No.4- Qa until, after
waiting until complete equilibrium is attained at 1,500° C., only o. I per cent. vol. of NO is
left, as corresponds to equilibrium at this temperature of 1,500° C. However, to reach this
equilibrium at the lower temperature requires some time, and if the cooling takes place in a
fraction of a second, practically all the 5.3 per cent, of NO in the air at 3,000° will be found in
the air at 1,500° (as the NO will not have had time to decompose), and if the air be kept, for
many hours at 1,500° the percentage of NO will gradually decrease from 5 per cent, in the sample of
air until it reaches that which corresponds to true equilibrium at 1,500° C., viz., o.I per cent. NO.
But now suppose we do not stop the cooling process at 1,500°, but cool it in a fraction of :i second
from 3,000° C. down to 1,000° C., then practically we will have 5 per cent. NO in our sample of
air at 1,000° C., and although the equilibrium at this temperature requires that practically all the
NO would decompose into O and N, thus:—2NO	>-Na-l- Oo, yet we would have to wait years
for this action to proceed to completion, and so we could keep our specimen of air containing 5 per
cent. NO for many hours at 1,000° C. without much loss.
Hence we may formulate the conditions of practical success for the isolation
of NO as follows : —
NO is endothermic, and like other endothermic substances its stability increases as the
temperature rises, and it is capable of existing in very large quantities at very high temperatures,
such as 3,ooo°-5,ooo0 C. It is also capable of existing stably below 1,000° C., but is unstable at
intermediate temperatures. Hence in order to isolate reasonable quantities of NO we must
(i) cause the formation of NO to take place at very high temperatures, such as 3,ooo°-io,ooo C.,
when large amounts are formed ; (2) then extremely rapidly cool the NO formed through the inter-
mediate unstable range of temperature, 2,500°, to a stable low temperature, e.g., 1,000° C,
If the cooling is effected quickly enough, although some of the NO is decomposed as it cools through
the unstable lower temperature, yet sufficient survives so as to make an appreciable amount still
existing at 1,000° C., which then ceases to decompose further, and so is available for conversion
into nitric acid. Now in practice the intense heating of the air to very high temperatures such as
3,000-5,000° C., necessary to cause a reasonable oxidation of the air to NO, is always produced by a
high tension alternating current of some 5,000 volts.
This electric current not only produces the union of the O and N as a purely thermal effect,
but also ionises the air and causes a direct union by means of electrical energy, much as ozone
is formed from oocygen by means of a silent electrical discharge. So that much larger quantities
of NO are obtainable than strictly corresponds to the thermal conditions, <?..£•., Haber and Konig
(Zeit. Elektrochem., 1907, 13, 725 ; 1908, p. 689), by means of a (relatively) cold electrical arc of

